In the peroxyoxalate chemiluminescence, dioxetanedione and substituted dioxetanones have been generally proposed as the high energy key intermediates that interact with fluorophores. To elucidate which is the suitable key intermediate, the chemiluminescence reaction of 2,4,6-trichlorophenyl N-aryl-N-tosyloxamates in the presence of DPA (9,10-diphenylanthracene) as a fluorophore was carried out. A Hammett relationship between the maximum intensity and the sigma-value was shown, in which the rho-value under the neutral conditions (+ 2.66) was larger than that under the basic conditions (+ 1.20). This result means that the substituted dioxetanediones still bearing the eliminating groups are the suitable high energy key intermediate, because the proton transfer from the hydroxyl group of the substituted dioxetanones to the nitrogen atom should be involved in order to generate dioxetanedione by liberation of the tosylamides from the substituted dioxetanones. When an oxamate having a weakly fluorescent naphthyltosylamide group reacted with hydrogen peroxide, only a faint chemiluminescence was observed, but external addition of the naphthyltosylamide provided a stronger light emission whose spectrum was in agreement with fluorescence spectrum of the naphthyltosylamide. The double reciprocal plot of the chemiluminescence quantum yields against the concentration of the naphthyltosylamides indicated a linear relationship which holds even when the concentration of the fluorescent naphthyltosylamide is lower than that of the oxamates. Thus observed relationship shows a bimolecular process between the key intermediate and the fluorophore, and the emitter is not the liberated naphthyltosylamides but the externally added one. Consequently, substituted dioxetanones are strongly suggested as the high energy key intermediates in the present chemiluminescence system.
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